Abstract. In [3] , Gilsdorf proved, for locally convex spaces, that every sequentially webbed space satisfies the Mackey convergence condition. In the more general frame of topological vector spaces, this theorem and its inverse are studied. The techniques used are double sequences and the localization theorem for webbed spaces.
Introduction.
A web W in a topological vector space E is a countable family of balanced subsets of E, arranged in layers. The first layer of the web consists of a sequence (A p : p = 1, 2,...) whose union absorbs each point of E. For each set A p of the first layer, there is a sequence (A pq : q = 1, 2,...) of sets, called the sequence determined by A p , such that A pq + A pq ⊂ A p for each q;
A pq : q = 1, 2,... absorbs each point of A p .
Further, layers are made up in a corresponding way such that each set of the kth layer is indexed by a finite row of k integers and, at each step, the above mentioned two conditions are satisfied. Suppose that one chooses a set A p from the first layer, then a set A pq of the sequence determined by A p and so on. x k converges to some x ∈ W n for every n ∈ N and for any choice of x k ∈ W k . The standard references for webs in a topological vector space are [5, 7, 8] .
Let (E, τ) be a topological vector space. (x n ) n ⊂ E is a Mackey null sequence if there exists a sequence of real numbers (r n ) n such that r n → ∞ and r n x n → 0 in E. We say that (x n ) n ⊂ E is Mackey convergent to x if (x n − x) n is a Mackey null sequence. A topological vector space E satisfies the Mackey convergence condition (M.c.c.) if every null sequence is Mackey null. For example, if E is sequentially complete and has a fundamental sequence of closed bounded sets A 1 ⊂ A 2 ⊂ ··· such that, for each bounded set B ⊂ E, there exists n 0 ∈ N such that B ⊂ A n 0 (this is the case if E is the strong dual of a metrizable space). In this case, we define K n j = 2 −j A n and it is easy to verify the properties (1) to (4), above. The reader can find further information concerning double sequences in [6] . A topological vector space (E, τ), with a compatible completing double sequence (K n j ), has a Sequential Double Sequence or the SDS property if, for each x m → 0 in E, there exists n 0 ∈ N such that, for each j, there exists a natural number M j such that
Theorem 1. Let (E, τ) be a topological vector space with the SDS property. Then E satisfies the Mackey convergence condition.
Proof. Let x m → 0 in (E, τ). Let (K n j ) be a sequential double sequence, then there exists n 0 ∈ N such that, for every j, there exists a natural number M j such that From the theorem, a space with the SDS property is a space with the Mackey convergence condition. In what follows, we study the conditions under which we have an equivalence of these two properties. First, let us introduce another type of double sequences: a topological vector space (E, τ), with a compatible completing double sequence (K n j ), has a quasi-Sequential Double Sequence or the qSDS property if, for each x n → 0 in E, there exists n 0 such that, for every j, there exists a natural number M j and a positive real number α j such that m > M j implies that x m ∈ α j K n 0 j . If α j = 1, for every j, in a qSDS, then it becomes on SDS. So, the qSDS is more general than the SDS. The next proposition gives the condition for the equivalence. [3] proved two relations between the M.c.c. and the sequentially webbed spaces in the locally convex case.
Here, we generalize these results. One to topological vector spaces and the other to locally r-convex spaces. In fact, the concept of webbed spaces, introduced here, does not use local convexity. Note that in this case, in each strand, we have Proof. Let W be a strict web in E; (x n ) n ⊂ E a null sequence, and r n → ∞ a sequence of real numbers such that r n x n → 0 in E. Let A = {r n x n : n ∈ N}, A is bounded, then there exists a bounded absolutely r-convex set B such that (E B ,ρ B ) is a Baire space and A is a bounded set in E B . The identity map i : E B → E is continuous. Hence, by the localization theorem, i has a closed graph and there exists a strand ( 
